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February of which we have an record was that of 1868, with its 
mean temperature of 21.8’; that or1856 gave us a minimum of 8’ below 
zero, while the month just closed gave us a minimum of 4’ below on 
the 6th. 
Nsca H&.-The aat monfh was a record breaker for low tempera- 

tures, and will lone ge  remembered as the coldest February in many 
The precipitation was above the normal and rather unevenly 

%?buted. 
N d  Cmlina.-The current month waa the coldest on record during 

the paat quarter of a century; the mean for the whole State is the lowest 
for any month during that -period, exceptin January 1893, which is 
1.9’ colder. The precipitation waa 1.83 incf below the normal, but 
occurred moetly as snow and sleet, much of which remained unmelted 
on the frozen ground for nearly three weeks. The last five or eix days 
of the month were pleasant and warm. The covering of snow is 
thou ht to have protected the wheat crops, and unless March is unrea- 
s o m b  warm there will be a fine fruit crop in North Carolina this year. 
The ozserver at Linville writes: “Temperature 16’ below zero on the 
morning of the Sth, and the mldest known here; houses not calculated 
for such extraordinarily cold weather, which, however, was not felt as 
severely as it would have been at low altitudes on account of the dry 
air. 

Nmth Dahto.-The month has been nearly an average one as far as 
tem rature is concerned, the departure from normal being only three- 
tentg.8 of a degree below the usual temperature. The first ten days of 
the month were very severe, but after that time it was, as a general 
thing, mild and pleasant,. 

Cmro.-The month averaged 10.6’ below the normal, and, with the 
exception of February, 1885, waa the coldest February on record. Cold 
waves culminated on the lst, 4th, and 8th, the latter roducing the 
lowest tem eratures of the month. The precipitation &r the month 
was 3.01 in&es below the average, and was the least monthly preci i 
tation for Februax on record since the opening of the service. T i e  
percentage of veri cation of weathek forecasts received from Wash- 
ington and distributed to 120 points by telegraph and 800 by pstal  card 
was 90 for temperature and 93 for weather. All cold warnings were 
full justiBed and were of great benefit to the people of the State. 

st month the average temperature was but 
29.6’, or 9’ below norma? On the 7th the average for the day was 
zero, which was the coldest weather ever recorded in February, and 
the coldest single day ever recorded in any month. Less precipita- 
tion fell in February than in any other month. 

Pmbn@vm&.-With the exception of 1885, this was the coldest Feb- 
ruary in the paat twenty ears. Not only were unusually low tempera- 
tures recorded on the 6tK, but the month was uniform1 cold. -The 
navigation of the Delaware River was practically closeifor da s to 
shipping. Many pereons crossed the river on the ice between PKila- 

O%alimRo.-buring the 

del- his-and Camden. 
&US Cbro&m.-The cuhent-month was an unusually’ cold one; in 

man instances it waa reported as the coldest on record and as ,having 
the 6ngest continuous freezing weather of which record has ever been 
made in this State. In  the central portion of the State ice formed to a 
thickness of 0.5 inch, and in the southern portions ioe fornped on.rivers 
that were never before known to freeze. The precipitation averaged 
84 r cent of the usual amount. Farm work was greatly delayed.. 
BuGttle plowing could be done until near the end of the month, and 
then only on hill and well-drained lands. The heavy snowfall of the 
ll-12th nearly alrremained on the ground for about a week in the cen- 
tral portion of the State and protected grain crops, except that oata 
were badly dsma d by the previous severe freeaes. 
hi% Dmkota.-!!he mean temperature of the month was about 4.0’ 

below the normal. The first decade,of the m n t h  was very cold, with 

the daily mean temperature below zero over most of the State. After 
the 15th it was comparatively mild. The 7th was the coldest of the 
winter, the average mean temperature of the four regular Weather 
Bureau stations for that day being 18’ below zero. The greater part of 
the month cattle fed on the ranges over most of the State. 

Z’snnasses.-The month of February, 1895, was phenomenally cold 
and dry. Snow covered the ground during the ereater part of the 
month, affording valuable rotection for wheat, which is now reported 
in excellent condition an8 growing well. The severe weather hae 
doubtless caused much sufferin to man and beast, but aside from this 
it has been beneficial to agricuTtara1 interests, in that it haa killed off 
many insects and germs injurious both to vegetation and health. It 
has mellowed u the soilhy prolonged freezing, 80 that it now responds 
readily to the prow; it has ke t back the sap in fruit trees, so that our 
prospects for a good crop are {ri hter than for years. The preci ita- 
tion, which haa been unusually ight, was almost entirely in the &rm 
of snow, which was well and evenly distributed throughout the State. 

Tms.-The principal event of the month was the blizzard and 
weather of Fehruary 69th. An article by Dr. Cline states that notice 
of the approach of the norther was telegraphed or mailed to about fN0 
towns in Texas early enough to enable the citizens to protect their 
property. The prediction of high northerly wind for Galveston was 
utilized b the small vessels, and no dama e of consequence waa noted. 

Utah.-$his was an uneventful month. %he weather throughout the 
Territory waa generally clear and moderately warm, with light wind 
and about the average amount of precipitation. The average precipi- 
tation waa ali htly below the February normal. 

Vir ‘nics.-8om ring records of Norfolk, L nchbu 
ton, C., we f inghis  to have been the d i e s t  F % g &  :$%% 
commencement of Weather Bureau records in 1871, and that the deficit 
was greatest in the Routhem sections of the Btate. Rains occurred on 
and near the coast on the 2d, 16th, and 19th; otherwise the total 
amounts of recipitation recorded for the State are about 40 to 66 per 
cent below &e normal. The snow on the ground roved a great ro- 
tection general1 to winter crops until about the %t%, and then ra k l y  
disappeared wit i  warm.weather. Preparation and burning of t o L  
beds were being carried on in many sections the last days of February, 
and some plowin in rogress. 

fine winter 
weather in this State. It was, on the whole, very muchlike February 
of 1893, although not quite 80 free from rain and slightly warmer. The 
amount of precipitation was 1 inch lese than the average of six years, 
and the mean monthly tern erature was 4.6’ above the average. In 
western Washington some $wing and seeding was done in the warmer 
sections ; flowers bloomed in the gardens and willow .catkins opened 
in tlie forests; grasses and ferns remained green throughout the 
month. On the eastern side of the C-de range spring-like conditione 
also prevailed. Some seeding was done; there w a ~  plenty of sunshine 
and flowers; larks and robins were reported. There were no storms 
during the month severe enough to do any dama 
W&t W.giniO.-This tiaa been an abnormally cos month, the coldeat 

portion being from the 6th to the l l th,  inclusive, temperatures below 
zero being recorded at nearly all stations on most of those dates. Pre- 
cipitation, while deficient, fell in the form-of snow and was unusually 
heavy in some localities. 

W-h-This has been the coldest February since the establieh- 
ment of the State Weather Service, and the Weather Bureau records 
at the Milwaukee station show but two instances where the monthly 
mean temperature for February waa as low as.durin the paat month. 
I t  is a fact worthy of note that the three coldeat Fe%ruaries since 1871 
occurred in replar  order by decades, aa follows; 1875,1885,1895. The 
average precipitation was 0.98 below the normal for February. 

Wmhin@m.-T%is gas been a month of remarkabl 

STUDIES BY FORECAST OFFICIALS. 

As a preliminary to active duty, the forecast officials are 
given subjects for investigation from time to time. The 
following paper will be found of interest to all students of 
the problem of making weather forecasts : 

A BTUDY OF RTORMR IN TEXAS. 
By Prof. H. A. Hazen (dated January So, 1894). 

The following is “An examination of the low areas which 
formed over Texas, OT on the Texas coast, during October, 
November, and December, with a view of determining the 
oonditions which preceded their development, their probable 
movement, and the time required for the weather conditions 
attending them to extend to the Atlantic coast.” 

A t  the very first of this study it was found that the low 
areas which formed in Texas, or on the coast, were very few, 

and it wasdecided to add a study of all cases of rainfall which 
began in Texas. It is easy to see that, after all, what is most 
needed is a study of the occurrence.of rain, and it was found 
that nearly half the cases in October, and almost as many in 
November, were with an advancing high area. The maps 
studied were those prepared in the Forecast Divisi’on for the 
years 18&’88, inclusive, making nearly 2,400 maps. Some 
puzzling cases of rainfall were found at Brownsville, and, to 
elucidate these, all the observations made at  Tlacotslpan, in 
Mexico, on the Gulf of Mexico, were studied in connection 
with the United States maps. The motions of lower and 
upper clouds were also studied to determine their influence, 
if any. 
In going through the maps copious notes were made of each 

map under study, and while these have been freely used in 



FEBRU,UZY, 1896. MONTHLY WEATHER REVIEW. 66 

making up this report, it was not deemed advisable to tran- 
eoribe them fully. The number of cases of rainfall and the 
number of maps from .which notes were taken are given in 
the following table : 

Nawnbe* o$ em% of mhfd and nwmbor of maps ahuiid. 

Noyemberm I December. 

Texas from the west or gouth, though a very few recurve from 
the Gulf. As a general thing, they are not marked by a great 
depression of air pressure, and, in fact, this may be aaid of 
nearly all the lows in this region during the three months. 
The most difficult conditions to forecast are those accompa- 
nying troughs of low pressure extending from Texas to Min- 
nesota or the Lakes. Usually the northern part of $his 
trough semrates from the southern and m a  on as an inde- I Cases. "T Maps. 
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pendvent itorm, leaving a disturbed cocdition in the Gulf. 
The motion of this disturbance is exceedingly irregular, but, 
in general, i t  moves very slowly along the Gulf oosst to the 
south Atlantic and then up the coast. One peculiarity is 
that with this low there is not the usual clearing up in the 
rear, but rain may continue for thirty-six or even forty-eight 
hours. 

Perhaps the most important condition to be watched under 
any circumstances is the behavior of the high area on the 
Atlantic coast. This high area is almost invariably found 
and often remains etationary on the middle Atlantic coast 
for thirty-six hours. I f  this moves off to sea the tendency is 

~~ 

18y) ..................................... m 
1(1&8. ma. ................................... 
11)[#. .................................... 
BB ..................................... m ..................................... 
lSS7 .................. - ................... 
lea8 ..................................... 

Totd ............................. 
d;verage .......................... 

..................................... .................................... 
8 

8 
8 
6 

This table shows at once the gradual progression of the 
phenomena under study aa the winter drhws on. In  fact, the 
driest month of the year at New Orleans is October (rainfall, 
3.49, November giving 4.81, and December, 4.96). A t  Pales- 
tine, also, October is the driest of the three montha. This is 
not the case, however, at  Galveston, Brownsville, and Ban 
Antonio, but these studies included the Gulf and south At- 
lantic States. The rain at Galveston per storm was less in 
the later months, and this gave a slightly less rainfall, al- 
though the number of storms actually increased. 

It is a little difficult to give a satisfactory summary of all 
these cases, and it should be remembered that what are given 
are the salient features of the precipitation as a whole. 

0CIY)BEB. 

In  this month, more than in the others, there is a tendency 
to a diminished rainfall, with a southerly wind. A well- 
defined storm may originate in Texas, or traverse that State, 
and yet i t  is a curious fact that the muth wind blowing off 
the great body of water in the Gulf does not give an abun- 
dance of rain. It is probable that nearly two-thirds of the 
cases of rain on the Texas Gulf in this month come with the 
north winds in the front of a high area or in the rear of the 
storm. This m y  b? due in part to the fact that the rather 
cool gulf wind has 1t.a moisture or relative humidity dimin- 
ished by the heated land. This rule is gradually overcome 
as the winter comes on, and in December most of the rain 
comes in front of the storm, while in the rear the north wind 
is rather drying. There are some difficulties in this explans- 
tion, and I merely present it as a working hypothesis. 

RAIN FROM EIQE ABEA& 

One of the peculiarities of the weather in October is the 
occurrence of rain, more or less severe, in the rear of a storm, 
or at  other times in the front of a high area. Under these 
conditions, usually we have claw weather and the absence 
of rain. This phenomenon seems analogous to the occur- 
Fence of rain in the rear of storms in the Missouri Valley, 
which has been noted and commented on before. I could 
not find that the varying motion of clouds brought about the 
result. The rain is usually far more abundsnt a t  the shift 
of the wind or just at  the beginning of the north wind, and 
the effect disappears when the high area wind has full 
sweep or is well established. It is probable that the upper 
current shifts a little before the lower, also the conditions 
left by the south wind may have brought about the rain with 
the oncoming colder north wind. I still regard this rainfall 
as difficult to explain. 

The largest number of lows in October seem to come to 
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for the e'torm to develop and move after it. If the high area 
moves to the Nova Scotia coaat, the storm will then begin to 
develop and will move rather elowlyeither along the At.lantic 
coast or from the middle Gulf to the upper Ohio Valley. If 
the high area gradually moves to the south Atlantic coast, 
the storm will move up the Miseissippi Valley and the Atlantic 
coast will not get rain, except sometimes New England. I 
have devoted special attention to the movement of this hiEh 
area, but can not lay down any rule as to when or under what 
cimumstances it will settle over the south Atlantic coast or 
move to the northeast over Nova Scotia. It is possible that 
the observation a t  Bermuda might help out the study of this 
problem. A t  all eventa it would be a great advantage if a 
twicedaily observation were sent by mqi1 from Bermuda and 
the record entered on the map. 

NOVEMBER AND DECEMBER. 

The storms in these months have about the same rate of 
motion in October, but they develop into much more ex- 
tensive storms and at  times oover enormous regions. The 
trough conditions are especially marked in these months and 
are very difficult to positively forecast ufitil they remh the 
Alleghenies. The prediction of rain. with a north wind in 
Texas can not be ventured upon in these,months, as there is 
a greater tendency for rain with south than with north winds. 

I should say that rain is very difficult to forecast in Texas 
in the three months under study. The danger is of giving 
too much weight to threatening conditions. There is a cer- 
tain condition of pressure which ia invariably followed by 
clearing weather, i. e., a rise in pressure to the south of Texas, 
or sometimes over the State. This is almost an infallible 
sign and should be looked for with great care. 

It is probable that the weather over the Gulf remains rather 
unsettled during these three months, though this oocurs 
oftener in November and December than in October. The 
wind arrows frequentlyshow such disturbance long before 
the pressure has been markedly affected. 

In the course of my studies I have had occasion to examine 
critically all the storms of tlieGulf that have approached the 
coast of Texss and the South'ern States,and the list then pre- 
pared was published in the WEATHER REVIEW (see the RE- 
VIEW for Noyeniber, 1893). The total number of these storms 
that reach the west Gulf is exceedingly small. I have found 
that in these months the Gulf storm frequently loses ita in- 
tensity very rapidly. This was especially so in the case of the 
storm of October 12 and 13,1886. The pressure at  Galveston 
at  11 p. m. of the 12th was 29.35, but this was quickly dimin- 
ished on the land, though giving a wind of 66 miles per hour 
from the southwest. 


